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Abstract 



PROBLEM TO BE SOLVED: To provide an optical switch which is easily manufactured at low cost by 
using a low-cost and easy-to-form nonlinear optical medium and has excellent optical switching 
characteristics and use optical Kerr effect and to provide a device and a method for light signal 
conversion which have simple constitution and a high On/Off ratio and can distribute a time-multiplexed 
signal light pulse train together to many channels. 

SOLUTION: (1) A J-association body of coloring matter is used as the nonlinear optical medium of the 
optical switch which uses the optical Kerr effect. (2) The device and method for light signal conversion 
which use the optical Kerr effect convert use parallelized lights as a linear polarized pulse train and a 
control light pulse irradiating the nonlinear optical medium and converts them into a spatially or two- 
dimensional parallel signal light. 
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[0 0 4 3] ^mmmmx'ii. m^^^t tr, Btr^^^ 

fi $ n H-i-^t/ ^• ;u ;^ ?ij A -4^ t> , il^ffiTt/ •? ;v ;^ ^ij 
*fflffi-r*iB3t^ 1 0 2 4-fflv»3t**, 2^%Wlciiv>T 

ii, cnicPl^sti^tWT-li'^^v^ Wxlf, Bt^#-S 
$ n T'cii-^jt^ ^ ;w ;^ f> . il^iSjt^ ^• ;^ ?iJ«» tc 

ic. ^i^^^^•;^;^?|Jfi?J^^gl 1 OTj^ibfisj^^n-SBtH 
#-S s it !tii-?-7t/ >• ;w ;^ 91J A WL IC KStiiTt^ < ;^ ?|J 

So 

[0 0 4 4] ®Jffli3fe^<;i':^H?.W#e 1 0 8 1; J: 

'p<r>mfSLis^^<)^:^iznLxmiii7^*mn£ 4 5° m 

i'fhnfzmmit<r>mmit^<)^:^ci)m^$ix. 
7t/^;i.^jFijB tit iz^mm^mn 1 0 e <oisi-.^,u 

^mni 0 6±<7)ra-.6:icSiaSc ::cot§, itms* 
/ -c ;i/ ;^ ?ij B i3 J: t>*SiJ ffll 3t >- ■« ^l' ^ C « -J. * <0 U > 

wet iv^o 
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[ 0 0 4 5 ] d C: T% r E«g|g7fe/N-;l/7>9iJ B h |B)»!J "t 
^li® 1 0 6^MCi3V^T> ftim^v'N-^VXCti. 

Tfe ^ ^• ; 1/ ;^ ?ij B CO A It :^ t c ^ t L T - ^ <7) ^ ^ o r A 

v^o ^Oi©^, mtig^iE-r^^2c02^|IWUi3tt'5>/>- 
[0 0 4 7] *SI¥Sr'S)^1^:7t^-l 0 4^ LTii. 3E 

i>zi±^ -dTfe^i 0 2ic^tLT. imytrnm^-r ^ ^ o 20 

@£g$n-i)o i^T> liTfe^l 0 2iSXmk±^l 0 4 

[0 0 4 8] ^i:^ffi7fe^^•;^;^?IJB7^l^^fjSff^*^<g«l 0 

e\zmM^ti:h m U tlJ^a ;v 7. C Til-' Alt L ^ v. >p# u 

iI«aii*^^•J^^?aB^i. 0 

<7)tt7&ML. 0 4U3i1-'2>^> H^Sffi 

*/^•;^;:^?^JB*<7)il:#^ffi*^^•;^y^^7)^i5fe:^f^i:^t7fe^ 1 
0 4<0Uitmti)m^LX\^>^tzibi,Z, l^pfc^-10 4^ 30 
a jH" C ^ tJi^-C ^ V ^ o 
[0 0 4 9] ll^fi*>'^•^^;^^JB;&^#f«gff^7^;^^« 

»i 0 6UB8t^^^^F^^c$lJ^aI7fe^^•^l^;^C7!)^AWL^cB^ 

[ 0 0 5 0] c:oi:^U2^^i&Bi^.<7)jfey;>r $1J 
u(ia^®7t^>-;i/;^?ijB) o{i7tt^;Eg^$ijffli-r^c^;6^ 

X^^tti>{z, 0 4 fC^v^^fi:7ti=-OvS 

7tJtiiii# 1 0 0. 0 0 0 : 1 tn-^iz^^ mmit 

yN-;i.;^C7!>*AWLTv^^v^^(^Wm:)tlrffi »9 ^: < 0 icl" 
-1)^ ^7)^^tgT-S,^;^ci<>. On/Of fJtS:^^'St:::fe§ 

[0 0 5 1] nm^it^mnt txit. ^mmmmizi^ 



fz. it«t(ijfe/N*;i.x9ij^. imff^*^jf.®tc^tLrSii 
mui$^^&-r>5>^2^02p:|fee^^ci3it>2>^^-7 ^ 7- 

[0 0 5 2] mm^^mm i oea. m^mmyt^^fi^ 
7s(Dmmz x^xmvrmm:^m'mm^ti^ ttt^z^ 

m^mm^^<)i^:^tmm\>z 
^-'o^~mmizBm^tifzm$Mity<)v>^i)^. mnm^t 

1 03^f&Wtci3v^rti. '&m<oj-^^mzx^i><r>x 

[0 0 5 3] mi(o^^B^i.zmy^^htii>^m<o] -<^^ 
mz<:>\^-xnmizm.m'r^o [^m^^j -^^tm t 

^L. it^m\z:^fzi)-i,-^(Dm6^=^tLx^^n^ ^ 
^^ztjih] -^^i^^m^o J -^-^i^^ff^^i-^ to 

"2)0 J -^^V^\Z<:>\^^X(Dmmit. M. F u r u k i , 
L. S. Pu, F, Sasaki, S. Koba 
yashi and T. Tani, AppI.Ph 
ys. Lett. . 72, 21 (1998) 2648^ 
\ZtZW)^hZ>o 

[0 0 5 4 ] ^1 <7)^:^B^tcfflv^t>n>5>€L^cOJ -^^ 

^-<Dm^tLx\t^ m\z%\\mt^j:^^i)^. %m±,umti:m 

(r>±\iZtiLxmiibx±^fj:ifQmm^n-fb. L^^i>. s 
^x<o$mmit^%±^x$>^mmm<^mM.'^m'^^zm 

V>o ^(Dfzib^ hm(DXi{zmWi)^M<Xi> 

m^izmfSL-r^zti^^x^^o ^hiz^ x^jhtuu'^ 
^^m^^h^j:^ } -^^i$^(Dytizn'ti>iz^^mmt. 3 
0 0 f smmt^mizm\^^<Dx\ 'r^\£y hm<om^^ 

tbtc{il:«lfi7t/N-;u7.?ij) 
^oir »J ^Afe^t LT(i. (I) "C*^ 

[0 0 5 5] -te^ (I) 

[^b7] 
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[0 0 5 6] {Ri^XX/R2i±W\\:'Vtm^j:^X\^^X iy 
J:<> ^ti^'tir JV^Ji^m^^T^L. XiiH. F. OH. 
CH3ifc(±OCH3^S^-ro ) 

[0 0 5 7] ±fB-S5:^ (I) HioV>T. Rii^iil/Ri 

&f)miL<^ n-7^Dli;v^, i s o--/nli";l.^, 
n-rf';i'S, iso-r^;u^. t e r t --/f-;!-^ 
75U»9»^L<. n-ynt:;i.St/::li i s o -yne 
;v^7&-'ir#(c»^ bv-o tfz. ±E-«^^ (I) 4^. X 
li. H. F. OH. CH3S ^cliOCH3^S^i-7^^^ H. 
OH^ /cliCH37!i-*»f L<. Hi)^X ^t^t Lv^o 1^ 

-t^^'At LT. LB-ft (^>^'5^T • ynvi-y h 20 
[0 0 5 81 LT(i. 

fc^ -te^S: (I) T-«^:M'S>x^' Jir v »; ^ Afe^^ffl 

[0 0 5 9] ti:^. ±!S-flS:^ ( I ) X^^fihT^^x, 
lO 0 6 0] ±fE-teiS: (I ) X^^ix^:^i7:r.r') 
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ho 

[0 0 6 1 J tfz. ±fS-S5:^ ( I ) r'S$n^7^^x 
zt^mtL<. 1 -3Sa%i:i->2>c:i:7&^4#U»^ L 

10 0 6 2] vgfl8[(^©#:*1S±-vO^;^;^j£t LT(i. 
^ • yn vi hri (L Br£) ^^#tf 

[0 0 6 3] mj&^tih^m^'^i^m(Dm^t lxh. 

0. 0 0 1 -~ 1 ;.mgjS;iiW4 L<> 0. 0 0 5-0. 

0 5;/ mfIJS;5^J: ^ Lv/^o fe«#^^t:jRoIf:^;6^1f 

[0 0 6 4 ] BtjfeiS#»«t Lrii. p^f^;^. 
•7T>rT. 7^^;J^'f-';/^^<:o^'m<$. Si. Ga-A 
s. I nF^<o^mi^. ab^v^{±. ii. t;v^ 

u icftijpiii mm^- h o^tASt^ 
[0 0 6 5] mi izm-rx n ^-ji'&mi.mmmit^mM 

[0 0 6 6] sio2^«wui3v^r(i. Wi^comntm 
mit^mnt Lxmm<Di,<o^m\^^:hzti,m^x$> 

iS:lt^^^7!i^*'jZ>?Ii:^^^o SLMmiMJ&i-^m^tLX 
li. II> TJi/^-'^A, ^DA^(7)^jgK^, -7'^ 

(C. ^ffilKi:ov^Tli5 0 nm- 1 0//mSS-C*0. 

1 0 0 nm-- 1 /i m^St^mt Lv^o ISmft^ii 
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Tli. 1 ~2 0^ffig)S-e?>l), 5 ~ 1 0 )gR|g«75'» 

[0 0 6 7] [^2 0:$:%H^] §S 2 <D:^^^<7)±m^m 

[p]i;SiI^ffil*IT-e;:6^i) 0^-^,$lJ^Hl7feO/^•;^x-c^b-^ 
Bt^leii:^^i7t/^•;^^?!)4^<73ii:l^^jt^^•;^;^.^ci•^LT 

Bif ? n T^c it ^fi^t ^ ^^ ^ t« n « f ;u X 

[0 0 6 8] wim^z^ m 2 <o^^^^<r>itm^mkijm 30 

it«m*^^'^i';^?iJ*^i;^mi-'&> ttz 

/vxyij, ijiyf, »it^ii3fe^<;v;^?iJtRl»iL, itff:^ 
[p] tc Hit ^ ® "Ciz: 7)^ 19 c7) ftijffl) jto ^ ^• ;v ^ -c- -c. 
fileE^S^l5t^^•J^^?!l*<Oit«^i^^t^^•;^;^tcJ^ LT 

WL;';^^-^^ t}|Eit^^i7fe/^•;^;^?|Jl-^•^LT^l3t 
;^ua-}fe^ii*'ttK*#L, iFiefiBimiicisi/^-c, sir 
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^ o 

[0 0 6 9] <l^2 02f:%W<^ll®lcJ:-&A^fi5*r»lW 
LXmMi-ic 

wMt^-rmmmmx^^o ^'^mm^^in-^-^^ 

>^5iJGfiS;S-Srffltii-r^iS7fe?- 2 0 2 # 

9t^m«2 0 6 1, mm^^<n':^iii:^mw-^^mn2 

0 6 lcfi?,#-raSIJ«BI3t^^;v^HSW#S2 2 0 i:. it^fi 

i<^)T*.x m.m.u±^<}\'y-nG\znLxWiif)5^i)mi3: 

m^iti ^r#^^t7t^- (*St^g) 2 0 4 *^f,1tfi£ 

[0 0 7 0] 3f:^iSff^^.-C-l±, Wmiit^UM2 0 6 i: 
LT, mria-^£^ (I) f<0RiiJJ:LKR2;>fn-7'o f 

11$ 1 mm) ±{Z7.\i>:3- hftlcJ: 

^wu^-^-j£0. 1 J /m2W±<7)*>''C;v;^5jsAM$^x 
-5. i: fe^^-&«:<^%lim^D tc J: 0 it^mmmi^-t h t 

[0 0 7 1 ] m-^rit'<)\'y^mm^^2 1 07!i'<b(i. B# 

Ffl#fi $ Mzm^-it^ < )^ m E iimM ? -s , ^^iSff^ 

S7 7 0 nm, 2 0 0 f ^ilL^SrSSl k 

H zcTJViA 1 At 1 B tinnti^iZ'y >) 

r;VU#aftL/c, e-y H^- hTin Tb i t/s. 
JV^^FflHAM p s CO 2ii3t/<;v;^.?iJ^fflv^f;o 
[0 0 7 2] BfK#•M^^^7'-:^t-§■3fe>'^•J^>(.^lJEIi. 
3t^^2 1 2 ICi tf-Ailtil OmmO^ 

=fffi^7fe''<^w:^99FlcfE}ft$*i«.o tlu±it^7h2 1 2 

v^«bii*o ¥mi-t3fe^^Jv;^?UFii. -ec^s ^^^en<7):^ 



(12) 
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[0 0 7 3] mmyt^^)i^^^?m^^2 2 oti. ^ 

y^•;V7^f6^#^a2 1 4 t . ¥^7**^.^.2 16^. 1/ 
2?6S«2 1 8^7&^^^*9. *>'N*;^7>|§^^g2 1 4;&^ 

3fe^*i!S2 0 6icsB|^i-^^gT-*^o z<Dt^. mm 

itKiZit. 0 0 nm. ^N';UXi|ig2 0 0 f s > ^JI 

V o 20 

[0 0 7 4] m2\Z7^^^h^n\z^ ^S*S^i*>'^•;^;^?|J 

m.m.%it^^)y^7>>mGm'^m&it^m.%2 o e ui^Lrn 
ii^:;^f^T% mn')t^^)-^:^VL\t^ix\znv.\ 7. s** « 

mm^^^r^7.mG}zfj\^<D^m. (1 7. ^ 

2 0 6<7)^®tcjolt^f4mtii: nmf^^^m«2 0 30 
^/^•;^;^^|JG i:$iJtai^/N';Vy^ H ^ gmfl57fe^itH4 

[0 0 7 5] ii^mm^m%2 oeuisv^rii. 

<i7fe^N';i';^?ijGi^<7). Sija}3fe^N';^;^H t IwiB#u:;ii-o|ti— 

[0 0 7 6] m3iU E«&fi*^N';i^xyyG7!i^'tlR«*/N' 
^v:?^ I U^^$n^:K^,^ (a) - (c) tcJUlcBf^^iJ 

65ic^f«B&8ffffiiir*,^o [US (a) (i. mm±^ 
mn2o 6^cl:la^Ipfey^•;l/;^?lJG*o^E^^^i7^:^^•;^7. i 

3 (a) \z7rs^xn\z^ mm%^^i^^:^\ A^mmit^'^ 
)V7.}\umiiiit^mn2 Q^nx^mtho zomt 
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ho ^mmn^^^mz X y) ^ ^mit^^i^y^Yitmmz 

[0 0 7 7] 113 (b) mmit^WM2 0 
6 ^wl:^a^i7fc-^^•;^7^^lJG»^<7)^tll^I7fe/^•;^7. i B;6^'Ait 

f$^>^mff^*^i«K2 0 6 tiAMLrv^;E>o ^^ib\ 13 3 

(b) \z^\.^x^ t:*afi*^^';^>^ 1 ArS®<7)9-^. 
2.i:m^Lx\mit^fMmvimit\z^fifz^^{±. m 

Wi^^y^>irxmLX\^^ho MS (b) 
tt*a«:7fev^•;^X 1 B(i. ^^iaff^pfe^<¥>S 2 0 6rttc:fc{t 
MitWa ^^iM'^^Ml^Wb■c$lm7t^^•;^;:^H^x* 

K2 0 ecDmn^m^^^x. ^tst^i*^^•;^>^ i bscMo 

^ o 

[0 0 7 8] ^f>U. 113 (c) *«S^*^iRg2 

0 6 ^uumyt^'O^^^nG^ow.m.uyt^'^fi^:^ l A^JJ: 
1 Ar^c®oi5:;&\ filing*/ ^^v:^ 1 

B^imiZ'o\.-x i,mit^^mi^mniM±iz^tifzu»^\ 

m^f^^^ y'f'>irx^^tix\^^ho Z(DX n ^z^i^U^^"^ 
;i';^?!lG4'0^a:«Hg:5fe/>";i/;^ l Aisit/l BffiSo— 

[0 0 7 9] ]^X±.<OXn\zLxm,^^MznV]^±^^)\^ 
:^l\t^ lI2U^-t"J:^tc^en:^fp]Uii^f L<^7t^-2 0 
AK^M^fiho «t*^2 0 4t±. <Bjt:^-2 0 2 U^tt 

TQO** Mtt^^7^c«7t^r-*J9. tSRfi*^N';^;^ I CO 

ii:it«*^>-^^;^?iJGlc^tLTfi:)fe:6-f6];6^9 0** ^ 
'5:^ffi^S;»fitt/i^^M^jfeT-2 0 4 ^^Si-^d^^^^ 

trl^-ijo 1-^^:>-^> 113 (c) [ZTT^-tPt'^^^y^y^fX 

^m<D^iimiRm\zi^.it^2 o 4 ^^ii-r^o -t^t^ 
m2\zm^fihXnizj<^y\^Mt^it] ti-jiho -r^f^ 

. H^tfiTfe^ ^' ;v ;^ ^ij G * CO # ^' vS® co ^ 

1^*^-2 0 4 ^^^^xhh^mt. tmMit^mn 

Bfr^l^S ^ ixfzm^it^ ^' >^ ?|J E U53^^ $ n 

H m^fS^^ ^• >^ ?ij G 4> o #e«|ffl jt^ ;u i: 

m^it^m«2 0 ef^iT'^HLTv^T^v^^jt. i-^^^ 

^mfJ*^iig2 0 6 \*^i.Z^i'thWa^XlPNbm\'(0 

mmt. <tRfi7fe6c^^^^-f^-o^*^^2 0 4 i^iB 

"T^:: <h t ^v^o-e. u^Hf^Tt J <7)0 n 

/Of fit (3>h'7;^h) 75i^fiii6riSv^t(7)^^^o 
0 i::LT. stPB^fi^lcv T;u:^{i-f-*/N-;i/;^?iJE 
5r. On /Of f l:l:;&fffii^)T;Sv\ ^mmz \ :^X7COy^ 



(13) 
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itjit. m^mt-fu-h 2 2 2«hu/n- 

[0 0 8 01 ^i^> HIS tci5V^Tii. mM(o^^<Dm.^. 

±OPflPi mm) (i. *^JlmmPflllT'^>-&o 

[0 0 8 1 ] 114 tc. m^ti^L-fU- h 2 2 2^®HBB 
S+^ttT'c/N'^ V-Mi-^Tfe J CCD:^> 7^fflv^rit 10 

(Oiht}^mmmmLrzi>(ox. mmmirm^^ 

fz^^yU}l^m^±mi^<Dm'^tit^XOn/Oi fJtn 

*^te0fl i3 V ^ r (± . ftijffl) ;^ H o tScSLTt u J: ^ y 

7git:!i;^7 7 0 nm±5 nmO^'^y hVN'-^^ 7 -f ;V - 
fifCi3V^;^-o 20 

[0 0 8 2] {m2(Dnm^m) mbit. m2(D^^BM 
<Dm2 (Dnmmm^mi-mmA^mx-^^o ^nmmm 

SlJtai7t^^';^;^HO*gStc^ibtC7fcilM^^2 2 4 ;ii^ 

r)l^yr^yhKm^^<r> rU ;6'#$tLTi/^^ ^) 30 

[0 0 8 3] :^MmMmjz^\.^Xi±. BtiSoifl < , 
^.K2 0 6 ^^or^li. tpti7til5S^?-2 2 4 75^S£$ 

fS*/N-;VX?iJGi:fl^^<^ftffi (17. 5*" ) ^\X^X^1^ 
«^jfe^^.K2 0 6 liBBj^^ti^ J: 9 t^i-^- i:r^ ftij 40 
t«7fe^N-;i';?;H (^^btciiHM m^^xzx^il.. 
%^mm.2 0 6 0*®lc:fclt>g>f5M> i¥L<iilI^lci5 
(t^:£*:&fS]-e. l^*af^*^iKS?2 o 6 ufiB|*$n-5>B# 

[0 0 8 4 ] -etT. $IJffll7fe>'^'^^>^H75^7fcii5i^-?-2 2 

T^f^^iK ^^^ff^7t^^.S2 0 6C0*®(CibMt>2)fig. 
i^L<(iIiI®UiBlt>&±T;^f^-e. wm^it^Wk%2^ 

;u;^H»o+T-i. I1S±. 1 Ho:&1i75^S<)S*;jcg^ so 
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«lff^*^jiK2 0 6 tcA«-L. -^cofSJli^^. 1 H^o£ 

fflO. 2H(7);&ffl. ^LrSf^C2 H<7)tffl!)7:/?Attt->^o 
ClOi^t::. mtm±^mK2 0 6 t^SSU;fett^fiffi 

[0 0 8 5] -yj. ^nmmmz^\.-x. iE^^^^)\^:^ 
wMi^$k2 1 o:d^hi±. mi(Dmmfmtmm. 
0^m^titz m^^^ y. m e > 7!>^bb it $ n tj^. je^i ic 

(i, 7iA hg;*yN-;w;^ 1 A i: 1 B t [^;HI<7)/n-;v;;^;(>?^ 
hi^Zl^^ig^tlX^j:^. it^^)^:^2A. 2B. 2Ci5J; 
CJ^2 D0 4 31*/^•;^;^^^^J^fflt>;'co jfe3l5£^?-2 2 4 i: 

~l5\^\z ^mf^^z 5^ r V ^ ;^ r^g;:!^; ifyy. ^mrn^f h 

ms2 0 6m[^<o^^j:^mmiz, ^timm^j:^mm\.z 

X^:ho f^m'J[k:^^y:^mWL(D^mmm^2 2 4 ^^ML 

fzmmit^^)\^:^ H ii. Psm^ify:^mm<om^\<znm l 

ITHz. 4^mJt60ii:J^fji7tv'N";V;^?iJG' ^2X2(0 
f^yX^Mt^itV^^mrf^fz^XZKt^ ^W^iSyT^mWi 

(n^mk-k 2 1 ftlJ^s)7fe>^^•;vx 1 H ^ 2 H ^7&^ 

nx^2xi^f^^^o\z^m^iSyy^W^(ry^^^\. 2 
mm {ify7s<r>mm^\, 5) i: L;^^o 
[0 0 8 6] 3f:^Mff^^-JCioV^Tti. ^^(r>W^^%^^ 
)V7^2A^ 2B. 2 Ci5 J:C/2 D75^^ ^:Jx-rti$IJffll7fe^N- 
;V;^H><7) 1 H<7):feffliJ. lHO:£1iJ. 2 HC0;&iP.!|i3 J:?/ 
2 H(39:£11t |H|B#U|^j^ff^*i^ig@2 0 6 CAMt^o 

-ttaio^. mmit^^n2 o etT^^^^^^aa 

:£:feH2^iJi:-?-nuSiSJS!:^[fi]tc2^«Olt4?iJ) T% % 

llfiTfe^ ^* ;v ;^ ?0 G ^ i5 J: xfmmt^^ ;v ;^ H » ^ o 

mmit^^)\^y^Yi'\z^^^rmm^mn2 o eosfit^ 

^:^t4'e. 2 X 2 <7) 4 i • 

^n. it*?-2 0 4 r*::ti7(>>'55^8t^;ix. 2x2\z^m^ 

flfz2<k7t(0^^y\^)Vm^it]'i}mhflho ZCOX") 

n/0 f f it:*^M*!>TiSv\ ^Felfi^Jlz 2 ^i;7CO>'^••7 
If -t^fe J > ^mt- ^ ^ ^: ;6^T- § -2) o 

[0 0 8 7] (^3 (nnmifm) u e ii. ^2 (d:^^^ 
(omM-^-mmmit, mi isxi/m2<Dnmifmt{±m 

^: 0 . lt:«I^B7fe>'^•;VX?IJG2 i:«lJ{95fe>'>';v;^H t75^!S!ll 
1-^ J: -9 umW^n. ii:$gffi7t^<;ux?iJG2^ftiJ 
ffl *v N- ;u H ^ :!ii^^l|-r ^ itb.S I- . SU m^^<)^:^HiK 

M tm^mit^ ^)i^ysn g ^ Tj^iSisi- ^>'n-7^7-22 

6 ^Bff^ecO^g^rBLoTBSi-^^^l?, 



(14) 
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[0 0 8 8] fj:^. IlI6tC:fcv>T. ^(r)^<r>%mim± 

Mlv^;l^^O r2j tIi^^ $ tiT ;z> ^> <7)(i, 7^ 

[0 0 8 9] Ii:*lfi7t^N-;VX^iJG2 07tgStcSS^tL-2>7t 
ilM^^-2 2 8ti:. ±K^2(7)^Jfeff^tg-cflgv^;^c*31}i 

(2A, 2B, 2Ci3<ty^2D) ^ 1 X 4 O/n' ^ 1/ ;vff 

la^l*/^";^>^^|JG2(7)ilMB#F^7i^M p s ii^S:^ J:^t;. 
#SM^O. 6 mm (*''7;^0®^fT^l . 5) t LfZo 

i-^^:>*>Ill®±. ±T:»fS]--(7)4Sopgst^r% t:^56^ 
A c7>T;i>^ 2 S g Of2:a ti U is tt ^ iS«afi*>' ^' 

^t^^t«Sffi7t>'^•^^:^2 D(^fie (^^^Paofig) t% 2 
A, 2B, 2 Ci^J:C/2 Dyi>n S:*S;l:>ctc:Sfe^o COJ:^ 

t::> mw^i§yt^-^)i^:^'¥\]G^<Dyt^(D^mz^i^tifzytm so 

M^^-2 2 8 1C J: 19. il:«affi*^N';^>^?iJG2l3<7)#]t#^ 

2 0 6 UBSS^;^tL>2>B#ffl7!i?^;5ror < 
[0 0 9 0] -yj. »^J^»*>'^";v>^H3tt#g2 2 OUi «9 

Hi3J:a*E*ail7t^^'^i';^FiJG2(7)5l:5i: 4 5^ (^m^ t 
^^^J:^tc/N--7^^- 2 2 6 75^K^n. ^i:^^S*>'^■^v 

E^^s5fe^^•^^:^?yG2(o-)*,5feiJh^o^^£Pao^^fi 

>^^-'7<7-2 2 6 tcJ:i9S:i*$n^ctiJffll*>'N';v;^ 

2 0 6 UPBM^:fi^o i-^i:. ®J^7fe^^•;^;^H ^E«S« 

6 {zBm^fifzmwi<o^. mm±^^)i':^w{zx^$Ht 

0 4•elFJ(•::3fe^/i4 0(^^JS^I^9^^E$n. l^Xiio^^ 
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tCvVr;^3tji^^ty^•;^7^9lJE2^:. On /Of ilti)^ 
m^x-^\^K -^f^m:- 1 ^^kit<r>j^y vs^m^itV\z^ 

[0 0 9 1 ] m4<D^mm) m7{±. ^2<D:^^m 

m^2 3 oi>^Wi^^2iSL<Diy<Dx$>io . mm±^^)\^:^H 

(D±^{z^h\,z±m^m^2 3 2'f)W^tix\^^^.^,:^m 

Uho tfz^ ^mmm^2 3 2 t*jlM«i=-2 3 0 t(D 

^^(7)i^^i)mm±m^'t^x^{zn^m.^ixxisy). 

-7^7- 2 2 6 tcJ: *)a:«HS:5fe>'N";l/;^y!|G3i3J;t/SlJ 

myt^^)i^:^u^^mi2^^io^htifztbiz^ m^<oitm 

ct t E^i- ^ J: ^ tc >5r o T 
[0 0 9 2] I17tCi3V^r. ^ (DtkO^mmm t 

fz. #*>'>";^x$:S^i-r;v7T^7 h;&^|tl— o tcoti. 

y r^y h{zmi^<D [3] T^M^^nrv^^ ^(7)|i, 

[0 0 9 3] 7feii5£^^-2 3 2iiXl/±mmm^2 3 0 
i±, ^^-rn±fE^2<7)^i|3i^g6T-ffiu^/::jtM5£«?-2 

^^mfmxii. If h 1 TH z. 4^mm(ou 

*a«7t^^";^>^^0G•^ (2 A, 2B, 2C:fci:C/2D) ^ 
2X2<D^^yU)vm^^]Uz»mi-^tzib. jtMS* 
^•2 3 2 i5 J: t/jrtMM^T- 2 3 0 (D 2 ^(D^^^^^'y 7. 
&^(D^^Wtmz2&t L. 7tiiM^^-2 3 OOfi^ 
(Om^ltl. 2mm (j1]SB#K^2 p s. :^"7:^0®ffi 
$1. 5) . 7til5£*?-2 3 2 0S^60^$^(±0. 6m 
m {M5£B# PbI^ 1 p s . :«r^;^coStff$ 1 . 5) tL 

/Co 

[0 0 9 4 ] i-^t>*,lIM±. *il]ffi^^'2 3 0I±. ± 

*S3£^^2 3 2i±. 3E^:^|6]'\60 2&C0Fggtfe 
T% £;&-^>:&-^7t75^il5S-r*o ±mMm^2 3 0 
LfjE*Sffi7fe^N-;^;^?'JG-Mi. IIIcS±. tt^«7t^N-;v:^ 
2 A<7)±:;^ofiMJiT:^uibNt^EII<i7fe^N";v;!; 2 Co 
iiLmt-^L {^^i^P b (OfiS) . EIS^g7fe^^•;^>^2 BO 

-sclt^c (^^epcofi^) . mmit^^)i^y^nG^' t 
-yos itmi&miF2 3 2 ^m&Lfzmm^^'^)^^^^ 

^m(D2Ht'^-h^j:i>mm^^^)i^>^H^t^j:i,o -et 
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>'^-•7<^- 2 2 6 uj: *)ii:«gfi5fe>''«;^;^5iJG3' 

i^ ^ W.r^Mit^ ^ )^ ?ij G ' i3 ct O^'SiJflPTt^' 7^ H co^R. 
l^jg^g^^j^^g 2 0 6 0S®tC:fctt^eST*0BS 

to 0 9 5] »lJf«*^N';u>^HMi. E«a^S7fe^^•;v>^?lJG^ io 
^^-'7 ^ ^ - 2 2 6 HJ: »9 :ti;::$iJfflJ^/<;v;^ 

H^oi ^Tt:. ^l:#^^S7fe>'^•;^x^lJG3 

co^*>^fe^5^co^e^cofig;!l^ >'^-7 5 7-2 2 eti 

t::SB|^^tL^MH^ti. 2^7C*&^-*c (2X2) \z^h.x 

mm<o^^ mm^y<)\^ys}i^{zx^$mM±^mn2 0 

6 (Drntn^my^n^r^ iS^®7t;^N-;v:^^ijG3 7!??^fnii* 

4T% 2<*:7Ct&i^tt (2X2) (CatA/i^^^0 4 00^ 

^ijE^^r, On /Of f J:k3&^Si6TiSv\ ^Fb165U2^^ 
[0 0 9 6 ] (^5 co^ifeff^B) H 8 (i. ^2 (7):*:^0^ 

LTi^o. mm(D$mmyt^ms2 o 6' ^ffl^^rv^ 

0 6' i:LT(i. #<7)j^|t«7!,fffM$nfcS#:^t^OM- 
miz^ » 1 <7)^JffeBB(^)im®*^«K2 0 6 <7)fe^# 

10 0 9 7] Iil8Ui5i^T. ■e<7)ltfe^7)^«^B^ 

A^^izi±\^-<Dm^^^'t^±y^)i^y^^7ski-i)'. t;v 
■7T--^*y hUvSx^^O [4 J ;5*#$.tLTV^^tO(±. * 

[0 0 9 8] tfz. m^f^it^^)i^y^nG' tmm^^oi^ so 



yui±$mM±mmn2 o 6' u^tLTSii:^:^fS]r% 

a:^®:)t;^^^v;7,yijG4(i^HtcJtLl 7. 5' m^^ti 
fzXHi^xXM-t^o -r^J^*). il:^fi*>'<ii^>^?iJG^ 

-clNM^7t^*IK2 0 6' izmM^ti^^')}.zi';hzt 

X. Mm^^y^)^ysmG'^m^ibizxiiiL. 4mm^^ 
MH2 0 6' o^ffiuiott^eMtii: ^mm^^m 

g2 0 6* tCBS|^$n^B#rBl7!i^^M^or < >2>o 

[0 0 9 9] i:^fijife/N';v;^?ijGMi. ^2(D^mmm 

mWi. 7t^>*;V>;2A. 2B. 2 C:feJ:t>*2 D<0 4a7t>'^ 
^v;^?'J^fflv^/^o ^I«S«*^^•;^X2 A. 2B. 2Ci;5j: 

i/2Di±. ^xmmm^^mn2 o 6* ov^r^ix^^o 

^^)V7.2A. 2B. 2 Ci5J;t/2 D-e-fti-Pti^:^ i9x 
$mm^^mR2 O 6' ;6^©Jffll*/>-;v;;^H<0BSJ^-c®^ff 

J: ^ t T . B# K W V 1 j r ;v ^ {f -t ;v >^ ?ij e 

On /Of f ii:7i^®i6ri^v\ sreifi^jici ;j;:7co 

[0 10 0] (IS6<7)^ifeff^B) IiI9ii> m2<7y^^m 

(om6(7)mmmm^m-tnmn^mx^^. ^^mmmm 
K^m(r>$mw^^it^ms2 0 6' ^my^-xis^o. t 

fz. ^l<r>nmjfmAZiSif;b^^^2Q2i^XX/i^^^ 

2 0 4(oix^y){z^ m^<Dmnt. -r^^^-^. myt^^t 

[0101] ^j:^. m9f.z^\^^x. 't(nm(^mt&mBt 
^-'<om^i:m-rmi^zit, 112-1118^1^-0^?-^^ 

m^mz{tm-'(Dm'i^^ir h^^^jx^Ts^TT^-f-hK r )v 
y T^y Y\z'i1^.x.^(r> rsj i^iMt^nrv^^ it 

^i^-fo fzfzL. ^w^. m<n%mmmtm-\ztjiZ>mi 

[0102] <B:)tif-i^xy'J y^-bit^ ±^^)V:k<o 
^^^T% UitfSL^\zX. 0 7fe><;ux^^giJi-;6't4K^^ 
y ^ - 2 3 4 ti. ¥ffiS^*^'?^i';^?iJF4'Oti«| 
G-^ c ^ ^ -i, ^ ^ ic. c fimmr^it^w. 

S2 0 6' icBaS^^ix. Wffl7t^N-;v;^Hm:^pfe^S:;^ 
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[0 10 3] %m^it^^)\y7.nG^^nmMit^m'is.2 

?iJG»ci^LTfi*:^|6l36»9 0° filt«r 
.;,j,_ 2 3 4 -c-*iaLTV»-&„ \^tzi)^-oX. Wiit 

:^-:f>) y 9-2 3 AXdL^^ixi>(nx. K%-^%xi}i,^ 
f^mit^ ^ )^ ^ ?!) G ' t »mir ^zb-/)^X'^i>c ^<r>m<r) 

mm) twim.x'$)ifzibs m.mi:m&i-i>o ao 

(0 10 4] J^J.±OJ; T ICL-C. B#Me«)(Cv'J T>ll/=lj{i 
^3fe>'<;v^?iJE5«rx On/Of f Jtd^ffittTiSV'V S 

[0 10 51 (fg7 0||i£ff^ffi) lai 014. ^2 02p:|6 

®.ojfe<i-f-^^^ei±. m5<o*jsj^«giciate),L-c>.»4 

S«ffl)*''<;v;^H03t;KU$t,UjfeaM^^2 2 4** 

tm-<r>n^i^-t z tx'^(r>mmf£m.mit''^'»&-t h z 
nx'hhzti^-fo tztzL. m<o'Mmjfmtm 

— t;^^^?-fc5lf|, <)(7)r-i4^v»c. ttz. HI OlcJsi^ 
Tii, •(tfe<7>[a-e}ffl;4»tLTv>-z,i$.^i(±i tyu- h 2 2 2 (4 

[0 10 6] ^^mmmxii. t-r. ^5<7)mm}Bw\ 40 

ft(|j»3t^^'^v;^HI4^mS3t^iKS2 0 6' ICJ^LT 

7. 5° mifh*itzxmnx'X»ttiztx\ is^n^ 

/^;vx^iJG''7!»^$4i6lcAML. IN^B3t^(«K2 0 6* 
co«ffii;ioIt^fiSUJ: IK l^^ff^7fe^«K2 0 6' U 

[0 10 7] $f>i:, ftlJ^*^<;l'XH75*7tiI}i^^-2 2 
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2 0 6' izm!ii^iii>mmm^j:ox < i,o ^tmrnrnf- 
2 2 414, m2(7)nmfmAziitfi>m-^^(omitwi 

6' l-i5(t-&ii:«g<§3fe/<;i'^?iJG*cotlR<im, t^Tt 
^2 0 4 ICJ:*-''!^ U;ufb<0^'^ffl»cov»T«4, -fifew^ii 

[0 10 8] J'J.±oiTULT. P#rafi5(cv'; r;i-!iii 

■t3t''<;v;^?i)E««r, On /Of f ±l:*rfiii6ri§v\ ^ 
Pb16<3(c 2 'jJcTcO^-ty UMi-^* J ' l^m^-f^Z t i}^X- 

mG^nmm^. &m±^<)^:^}n±wr'&(Dxmnx\ 

ix^'tifFmMit^mn2 0 6' tcAW$*/c»-&-U4, 

^ o 

[0109] 8 (Dmmfm) mi \i±. m2 <d:^^ 

KILT. ^^-•7 ^ 2 2 6 tcJ: ^9 «^3i'g';ls» $ ^/^ciI^J^ 
[0 1 10] HI 1 tcisv^T. -^Oft&<7)^i£?e® 

[0 111] *^te©ST-ii. iI*^ffi7fe^N-;^;^^ijG*;6-' 

ti. m3(DMm^mtmmxi>hfzi6. 't<Dmm^j:um 

{ifiJSi-^c ^(Ofife. l^i^B^^iiff 2 0 6' iziii-fh 
hy^yU)vi\:<DimiiZ'0^^xu. i&comtkMB tmmx 

[0 1121 l^l±(D 2: ^{ZLX^ ^W65tivUT;^^m 

-tTt^^^VJ^^iJE'^. On/'Of f it:^m^XM\^^. ^ 

[0113] (^9 (D^mWM) la 1 2 (1. ^ 2 (D^^^ 

m<om9<Dnmmm^m'twimmmx^i>o ^nmw^ 
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y N- )V 7> ^ij G « 9sm±^ ;v 7> H ^ ^^^^Ml" -i) m.^. H . ftO 
f»7fe/N-;v;5^ H «r RS* LII^{B*^^';^x?FlJ g « 7!>*it3Si-^ 
^ 7 - 2 2 6 ^m^OftJt (ffi^U?^ LT4 5 

V:-^xy»J 2 3 4 U J: »^ G« 

[0 114] mecDmmifmtmm. kmmcd^^ 

.V ^ - 2 3 4 ^fflv^rv^^o 

[0 115] ta^. HI 2tci3v^-c. ^(Dm<Dmmm 

[0116] M:±yt^^. 2 1 2\zxy)it±^ nxmm 
M^^- 2 2 8 J: r . J: 19 ±(r>mmmm ^ ti 

nmfm io tt ^ a:«gs ^" )i^:^mG'-(ommt w\mx 

[0 1 1 7 ] t /c. -7 5 ^ - 2 2 6 C i; . it^tfi 

;u ;^ ^ij G 8 CO ^ en e <7>efi X ifmmit^< h 75-' 
u Hs M ^ ;fi z(Dimiz^^-xi,m3 (Dnmm. t 

mmx^hfzib. '^(Dmm^j:mMi±m^'rho 40 

[0 118] l:k±(OX^iZtX. m^^izz^ ur)v^j:m 
-t:)t^^*;v;^?!lE««:. On /Of f Jt;5^Mi6riStv ^ 
rflfitii:: 1 ^>C7co>'?^ J « tc^mi"^ w t :^^x 

[0119] (^10 cO^ifef^S) m 1 3 fi. m2(D^ 

i>i)K mm<ommit^wM2 0 ^m^-x\^-h.^. 

i)^mti:ho tfz. ^ni:#G!LT. ^^-7^ 7-2 2 6 
\zx^im^'kio^ixfzUWi^it^^)\^::^nQ^' ^IXfm 50 



[0120] J^io. H 1 3 tciov^r. -^(^ilfeO^Mff^S 
tI^-^7)^tgg^gi-ffl$#^^cl±, 112 -HI 2i:ra-0?? 

hzt^m-to fzfzL. M&> mommMntm-\.zfj: 

[0 12 1] ii:*Sffi*/N^;vx?iJG5* i5J:c>-»Kai3t>'N-;i' 

:7.n^i)mi2^&io^htix. mMmm%n2 o e ic.hs 
it$n-i>^c^^T'(i. m4(Dmmfmtm-x$>hfz 

K2 0 6' uib^tt^ii:^ffi:)t^N-;v;^?ijG''* ^o^fRfiTfe 

[0 12 2] ]^X±.(OXn ULT. »#rB^69frCv'; r;b^{t 
-^*yN-;U;?.^!)E9^. On/Of f J:l:7Ji^SA^)TiSv\ ^ 

MMt:: 2 ^^7co>'<7 u;Wi^* J ^ t i)^x 

ti^ti$mm^^mn2 0 6* izxm^^fzm^izi,^ 

ho 

[0 12 3] ]^J.±. ^2O:$:f&0^co T^M-^^i^^fii.^ 

B.gL/'^Ti^ ±$mmMmix. i><txi,M7jKX^^. m 

2(D:^^mit::ti^i^zm^^tihi><oxitfj:<. m2<r> 
^ t icffi ib^ J: t/X t fz itmwir hztii^xbho m\z^ 

(0 1 2 4] fi^ijxi^. ^ity<)^^7.<r>\£'J Ymu ±iaii 

7.nm If/ 1 fz ItUVMit^ OVT.^ ^ t: *y h {Z iZ^ 

\:^x^mMyt^mnizBEiii^nhm^^m^j:h^hzt 

imitmmn^(D?M^nmi:mmizm^thmMmi 
ti<Dm&^mmiiAzmm'i-hzti>x^ho m^if. 

^:*^lci3v^ri±. >^^-7^7-i:. ffijttr-A;^y»j 
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ho 

10 12 5] <m2(D^i^m(nutLy^^t<omM-m& 

Stci^^lt^M^^mLyu-- h 2 2 2 ) OmTl^. mrieffi-^ 

[0 12 6] ^2co^i&B^tci5v^r. tirieii$tfi*^N";^ 20 
x>*m%immyt^ ^ ;v ^ u 1^1 fpi 

^fflv^r. »^^^(7)m^k^^'rixi)^i.z^ ^^Jffi^i-^*^^•J^ 
>f 0 n/0 f f it$r±tf 

[0 12 7] ±is^iSff^E^u;fev^T. itmmm^it. m 
^:ik<oii<r>f)m^^htix\^^i>i)^. g£iEojp<, ^20:*: 

^mizi3\^^xi±m(Dmf^(^i><7)iymm^j: < m^^^zt:^^ 
mi^htitzitmmm'^^ i'0(oyt^±{zniL. zti\,zit 

^'Oi^T.^m^i'thZtX. 2:k7tt^i>z^^'<}i:^{zmi&:^^ 

htihX^iz^ 2oco^ilM*^-^^?5r-i>7feKJiicg£L 
$g«^ LT2^i:7t:fi?llC3fe^>-;v;:^(7)jl5i$r^i:$-<i:T 

[0 12 8] ^2c^^^0^ici3v^T. 
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t£t>%^ mmit^^)^:^(r)W,mz^Lx\mKmw^. -11^ 

v^-2>^^75?«fj Lv^o Z(Dm^. :/-f ^^>r •y^^7- 
tti>{z^ ^-^-y iy-izxhmm^(r>m^'k^ji<ir;b 

zti)'x^. m2(D^^m<D^m^mm&i^xv'ytm 

ho ^^u. V-^ ^ ^ y ^ ^ t^^> h^^<::^y ^ 

^-i^mtXOnyO f f n> h^y; h^^^JbUiS*!) 
hZtiyXbho 

[0 12 9] ^2(D:^^m^zis\^^xm\^^h$mm^^m 

tlho 

[0 13 0] A>(J^6<]tz{i. ^mwmt^»WLifyy^t L 

xi±. ^itiJh'<^^ (cds) mm^^^Wi^^y^m 

^m^fhti. ^mUU^»WL:ffy:^tLXlt^ m (C 

u) ttz^m (Ag) (Dm^t^m^mifhti. ^mmi 

RtLXit. G a A s/A 1 G a As^|&^-+^*4^;&^^^ 
p- (va^f-;i/T ^ y ) -y9--hDX-^U> (DEA 

NST) ^75^^tf^bn;s>o 

[0 13 1] im?f^7fe^^.K^ LT{i. mio^^mt 
wim. ^xi>^m(D J -^^mzxhi^<o:fy^ttftL\^^o 

L. ^U}^-:>n^<Dmm<r>ytiznLXmibX±^^j:n 

iimm<omm^'^^'^izj^\^^, ^<nfz^^ 7.\Ly:i-\m. 
(r>x,>)\zmwi:i'n<xi,tim%.<it7.>{ v^^m\%^^ 

hZhii^X^ho ^fz^ (l:,^.mcm--|^+cm 
fl)^) <0^%'k%^W.^'^W^\Z^iWL-thZ}zifX^ho 

xzn-thv^'^nmt^ 3 0 0 f sgjsi:*«uiSv^(o 
xznx^x^-Y^Kzmmm^xhho 

[0 13 2] Lv^y^i^'Jiir 

(I) xm.^ixh\t%m^m^'h^h. fe^^^ftBi^ 
^(i. ^i<^^:«wr-ittwt?^cao-c*^ 

[0 13 3] 

\ym<r>%^\ vxizvm\^fzxn\z. m\(oi^^mzx. 
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[0 13 4] ttz. SS2<7)^5&0>gilJ:tL(f. fM^.tj:mjSL 

[H 2 1 ^2 (0%%^m% 1 0*i&?BS=^*"t-«EB&« 
[IE 3] Ii:^<i7t^N";l';7.^|jG;6^'tSR^g^yN-;V>^ I \z^ 

^^^h^m^ (a) (c) \zm\zn^-3m\z7f.-tm 

[in 5 ] %2 (r>%^Wi<r>% 2 0^iS^ffi=£:^i-aB&fi} 

[H 7 J ^2 4 O^JSJBE^^^'f ma&ti 

^I21-e^;i>o 



20 



[US] ^2 <o:^^m<Dm 5 <onmfmt:mi-wimm 

[HQ] ^2 co^^BM<Dm 6 (ommMB't^'rumn 

ID 1 0 J ^2 (D^^m(om 7 ommmwi^mi-mm 
mf&mxi>^o 

[mil] m2(o:^^m(Dms(o^mm.^mi-m^ 

mf&mx^:ho 

[n 1 2 J » 2 (D:^^m(Dm 9 commfmim-rm 

[HI 3] ll2O2^l60>go»l 0(7)J|Jf£?i^ffi^:*i- 

[7?-^^7)|$iB^] 

1 0 2. 2 0 2 ^l^T- 

2 0 4 (^St¥^) 

2 0 6. 2 0 6' mmit^ms 
1 y 2 -i^mm. 

22 8. 23 0. 232 ^MMm^ 



10 4. 
10 6. 



1 0 8 

1 1 0 

2 1 2 
2 1 4 
2 1 6 
2 1 8 
2 2 0 
2 2 2 
2 2 4 
2 2 6 
2 3 4 
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